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BONY OCCLUSION OF THE C H O A N J E .
BY T. K. HAMILTON, M.D.UNIV.DOB., F.R.C.S.L,
Late Hon. Surgeon to the Throat Department, Adelaide Hospital.
THE following cases have occurred in my practice during the last
few years, and I place them on record in the hope that they may
suggest some points of practical importance in the study of intra-
nasal surgery.
CASE NO. 1.—COMPLETE BONY OCCLUSION OP BOTH CHOAN.E.
A. B , female, aged thirty-five, was admitted into the Adelaide
Hospital some twelve years ago, suffering from tubercular disease
of the lungs, and, as she complained of nasal obstruction, I was
asked to see her. I found that she had never been able to breathe
through the nose, and on examination both choanse were found
completely occluded, the obstruction being due to a bony septum
in each choana. The patient died a short time afterwards, and
the skull, which has been preserved and macerated, presents tlie
following appearances :^The skull is markedly brachycephalic; the
nose, leptorrhine; the whole of the superior maxilla, including
the maxillary antra, small and ill-developed; the hard palate, high-
arched and narrow, with anterior protrusion. The measurements
are : from the front of the alveolus to the back of the posterior
nasal spine, which is formed by the junction of the two horizontal
plates of the palate bones, 4*50 cm.; the width on a line with the
second molar teeth, 2"60 cm., and the height at the point of
junction of the superior maxilla and the palate bones, 1*40 cm.,
giving a " height index" (found by dividing the height by the
breadth and multiplying by 100) of 53. This, it will be seen., is
considerably higher than the average index of adults which,
according to the investigations of Brackett (Graduating Thesis,
1902, Med. Dept., Vale), Alkan l and Grosheintz,2 ranges from 45"7
to 46. The bony septum is quite straight throughout and free from
any osteal enlargements, thus making the nostrils symmetrical. This
is all the more remarkable in such a case, seeing that, according
to Deaver ("Surgical Anatomy of the Nose"), in 76 per cent, of
adults the septum is deflected to one side or the other, and more
frequently to the left. Both choano3 are occluded by bony plates, in
1
 Fraenhel's Archiv, Bd. x, S. 441.
2
 Hid., Bd. viii, S. 395.
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each case diaphanous in the central part, their attachments being:
the anterior as far forward as the junction of the superior maxillaa
and the palate bones, their lateral, on the outer side, to the
internal wings of the pterygoids, on the inner, to the posterior
margins of the vomer, and their superior and posterior to the
basilar process of the occipital bone ; the septum projects at its
base behind the plane of the plates, which latter, it will be thus
seen, instead of being perpendicular, to pass from above and behind
downwards and forwards forming the septa, almost approach
the horizontal. The measurements of the choanas are: height,
J9 mm.; width, 10 mm.; i.e., the width is a little more than
half the height. This is the usual relative proportion of the
clioanas. On comparing these measurements with those of a
female of the same age it will be seen they are unusually
small; but it will also be seen from the index height of the hard
palate and other measures mentioned above, that they are only in
keeping with the generally small development of the skull through-
out. Citelli (Turin) has published an interesting paper on " The
Dimensions, Form, Direction, and Symmetry in Adult Human
Skulls." l In measuring the choanee, he takes for his height the
distance between the middle point of the inferior border of the
opening and the middle of the vault, and for the breadth the
distance between the internal wing of the pterygoid and the
posterior margin of the vomer at the middle of the choana. His
dimensions and measurements in an adult female are: maximum
height, 31 mm.; minimum height, 19 mm.; maximum breadth,
It mm.; minimum breadth, 16 mm.; mean height, 24*3 mm.;
mean breadth, 13 mm.
In comparing these with the other measurements of this indi-
vidual, it is comparatively easy to establish a relation between the
ehoanal index (percentage of breadth and height) and the palatine,
facial and cephalic indices, all of which, taken together, show that
this woman's skull is markedly microcephalic.
As to form, the choana in this case belongs to the "oval" type,
a lid as to symmetry, upon which Gruber writes, the openings in this
ease are perfectly symmetrical in height, breadth, and form.
Again, the direction of the longitudinal axes of the choanee in this
case is vertical, which accentuates the nearly horizontal axes of the
bony plates above referred to. Lastly, the so-called nasal physio-
gnomy was not by any means a marked feature during life.
1
 JOTJRN. or LARTNGOL., EHINOL., AND OTOL., vol. xviii, p. 219 ; Archiv. Ital,
Ji Laving., January, 1903.
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CASE XO. 2.—COMPLETE BONY OCCLUSION OF BOTH CHOANJ:.
TV. M , male, aged twenty-eight. Has never been able t<>
breathe through nose, no sense of smell, and taste sense defective ;
110 evidence of hereditary syphilis. Head, brachycephalic; nose,
well-developed and shaped, except for a slight depression behind
the left ala. Thick mucus found lying in each nostril, and of which
he cannot clear the nose. Hypertrophy of each inferior turbinateu,
which almost touches the septum, and a small spine on the anterior
part of the septum on right side. But the septum is quite straight,
making the nostrils symmetrical. Eight nostril measurements :
from the orifice to the chaona, 6 cm., and from the most anterior
and superior surfaces of the bony obstruction to the orifice, 4 cm.
Left nostril: antero-posterior measurement, 0 cm., and from the
bony plate to the orifice, 3*50 cm. The plates form a funnel-shaped





 from the choana?, as shown by the above measurements, and t>>
spring from the inferior turbinated on the outer side.
Nasu-pharynx.—Small remains of post-nasal adenoids. Measure-
ments : from one Eustachian eminence to the other, 2*75 cm.; fivin
level of hard palate to the vault, 3"50 cm. The choante are both
relatively small, and the bony septa are set back some little distance
from the posterior nares with an inclination doAvnwards and forwards.
Pharynx.—The palato-glossi muscles are better developed than
the pharyngei; the latter are short and are straighter than the
former ; the tensor and levator palati and the azygos uvula? seem to
act feebly. The tonsils are slightly enlarged and some open crypts
are in each. The supra-tonsillar fossa? are normal.
Mouth.—The incisors of the upper jaw project about O50 cm.
Measurements : the horizontal diameter on a line with the second
bicuspid, 4'75 cm.; the vertical height at the same point, 2'75 cm.;
and from the incisors to the back of the palate, 8\50 cm. ; and from
one tonsil to the other, 3 cm. The teeth are all perfect, the upper
left wisdom tooth being missing. The enlargements of the inferior
turbinateds were first removed, and subsequently the bony septa
were perforated with Krause's trocar, with the finger in the naso-
pharynx, and the openings enlarged with a strong* forceps. This
dilatation had to be repeated after two weeks, and as even this was
not sufficient to keep the choana? patent, their bony margins were
chiselled away a month afterwards. Good breathing power was
thus secured in each nostril, and twelve months afterwards their
patency was being well maintained.
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CASE NO. 3.—COMPLETE BONY OCCLUSION OF THE LEFT CHOANA.
C. J , female, aged forty. Has never been able to breathe
tLrough the left nostril, and had polypi removed from it some
years ago.
Nose.—Often very much obstructed; a great deal of offensive
discharge at times; sense of smell defective; septum in front
straight. Right nostril: inferior turbinated tumefied. Left: in-
terior turbinated tumefied and thick discharge in the inferior
tneatus; a vertical spine on the septal cartilage, and scars on both
inferior and middle turbinateds marking the sites of growths that
hove been removed. Right nostril from orifice to the ehoana
5 cm., and the left nearly the same. Transillumination shows some
relative dulness over the left maxillary antrum.
Naso-pharynx.—Of normal dimensions. The right choana
admits the tip of the index finger, but the left is only about half
the size, both the vertical and the horizontal diameters being small.
Pharynx.—The palato - pharyngeus muscle is smaller and
straighter on the left, making the posterior arch on this side less
well developed; the velum acts well.
Mouth.—Measurements : from the incisors to the back of hard
palate, 5 cm.; from bicuspid (upper) to bicuspid, 325 cm.
Ears.—Both membrana) tympani dull, movements fair. Right
—H. D. Rinne = — R. Hearing both by B. C. and A. C. very
much diminished. Watch not heard. Left—H. D. Watch 1 inch.
Rinne = — R.
As the patient declined operation nothing has been done to
restore the patency of the affected nostril.
CASE NO. 4.—COMPLETE BONY OCCLUSION OF THE LEFT CHOANA.
R. N
 } female, aged seven. Has never been able to breathe
through the left nostril. The presence of the bony occlusion was
discovered by her medical man when he was operating to remove
post-nasal adenoids some months ago.
Nose.—Right nostril of normal width, but a small elevation on
the floor of the nostril some little way back. Choana free. Left:
complete bony occlusion of the choana; the distance from the
orifice to the bony septum, 5'25 cm., the plate projecting some
little distance downwards and forwards from the posterior part of
tlie nostril.
Naso-pharynx,—2 cm. wide, 2*25 cm. high, and the septum is
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sickle-shaped, concavity backwards. The right ehoana, 0'75 cm.,
and the left only 0'50 cm.
Mouth.—From the incisors to the back of the hard palate, 5 cm.
The latter is high-arched and so narrow that it admits the little
finger only, the horizontal diameter from molar to molar beinu1
2*50 cm. The "nasal face" is fairly well marked.
The bony septum was perforated with Krause's trocar and the
aperture enlarged with a forceps. This operation was done htM
November and has had to be repeated once since. Even now it ^
doubtful if the nostril is quite patent.
These four cases form an interesting group of a condition which
is not very frequently met with, and of which not many cases an-
on record. Schmiegelow, in the Annals of Otology of March,
1904, states that sixty-one cases in all have been recorded <>t
choanal occlusion, most of which are bony, and only in exceptional
cases membranous. It has not fallen to my lot to see any true cu-e
of this latter condition, except the so-called cases of "false occh. -
sion," which have their origin in ulceration of the margins of the
choanas and subsequent adhesion. In some few cases part of the
septum is membranous and part osseous. Zuckerkandl has described
one such, as also has Onodi of Budapest l; but this latter autlur
makes no allusion to the condition in his " Anatomy of the Nasal
Cavity," published in 1895, although other pathological conditions
are referred to, at least incidentally in his work.
Of the symptoms present in these cases a thick, sometimes
offensive, discharge is one of the most constant. This constitutes
a purulent rhinitis, accompanied by turbinal hypertrophy or hypei-
plasia, such as polypoid development and sometimes maxillarv-
antrum empyema, as occurred in Case No. 3. The patient's inability
to clear the nostril would account for these complications, as the
discharge must almost of necessity undergo putrefactive changes
on account of its prolonged retention in the nostril. The same
cause may have originated the middle-ear catarrh, in this case
depending probably on a chronic naso-pharyngitis, resulting from
discharge retention. Freche records a case 2 of double occlusion,
which he thought was dependent on hereditary syphilis, but in no
one of mj cases could I trace the condition to this origin. The
point of greatest interest which the record of these cases suggests
is how far post-nasal obstruction or occlusion enters as an etiological
1
 Berl. Klin. Wochenschr., 1889, No. 33.
2
 Soc. D'Anat. de Bordeaux, 1894.
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factor into the causation of the deformity of the nose and upper
jaw, which is pathognomonic of post-nasal adenoids. Here we
Lave two cases of complete choanal occlusion, much more complete
than that usually, if ever, found in adenoid cases, and moreover
an occlusion of pre-natal existence. But in each of these cases
the nasal septum was straight throughout, and the patient did not
present the typical fades adenoidea.
In Case No. 1 the whole skull shared in the ill development,
and the high arching and narrowing of the hard palate was only
in keeping with the other conditions present. In Case No. 2 there
citainly were not the deformities present which we are so accus-
tomed to see in a mouth-breathing child, nor was there in this case
any ear complication, also so often met with in children with
adenoids. In Case No. 3 alone was there middle-ear trouble, the
determining condition of which depended not only on the presence
of purulent disease, but probably also upon the patency of one
nostril through which this discharge gained access to the naso-
pharynx, such access being rendered impossible in the cases in
which the occluded choanse effectually shut off the connection
between the nasal and post-nasal cavities.
These and other features presented by the cases under review
suggest the conclusion that there are other etiological factors at
work in mouth-breathing children to cause deformity of the nose
and upper jaw than the post-nasal obstruction j^rse. This conclu-
sion, I think, cannot be gainsaid, and it is now agreed upon by all
authorities as clinically correct. But what these etiological factors
are is another question, and one upon which there is still some
considerable divergence of opinion. A review of the extensive
current literature on this subject is calculated to mystify the reader
ar times,and one of the causes of the indefiniteness which character- \tl
ises the writings of some authors seems to me to arise from a con- »f;
fusion of cause with effect. An excellent paper has recently been read | | j
be tore the American Laryngological Association in Washington on =*J
"The Arch of the Palate," by Dr. Swain, Professor of Otology I*
and Laryngology in the Yale University, in which he discussed '.'"•
some of the theories propounded by recent writers, and, to my l l
imnd, very satisfactorily exposes the fallacies underlying the same.
J i and a short paper from the pen of my friend, Dr. Greville
d, of London, which appeared in the Medical Magazine of
^}', 1898, on "Certain Points in the Physics of Adenoids," are
two of the best treatises on this almost over-written subject that I
know of, and they will both well repay perusal.
1
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Lastly, as regards the operative procedures for the relief of the
obstruction. One thing in this connection experience has taught
me as essential, and it is this : the operation must be thorough ami
complete or the nostrils will not remain patent. If the adventitious
tissue which causes the occlusion, be it osseous or membranous «»r
both, be not thoroughly removed, the opening will close again, ami
that very readily. Should there be any hypertrophy or hyperplasia
of the structures of the nostril, its removal should always precede
the operation on the choanal obstruction. This for obvious reasons
is the correct method of procedure, not only to allow of the more
easy passage of instruments through the nostril, but also to remove
the causes which contribute towards keeping up the nasal and
sinus catarrh. Perforation of the bony plate should in most
cases, if the opening seems inclined to close again, be followed by
the complete removal of the peripheral portions of the osseous or
membranous obstruction. For the perforation any kind of drill
or trocar will be found suitable, more so than the galvano-cautery.
which is less effective, and the final stage of the operation should
be done with the chisel or a nasal forceps such as Griinwalu's.
Jf this latter part of the operation be well done there should not
be any necessity for the wearing of any dilating plug, as such means
of keeping the passage free are open to objection, and not alto-
gether free from danger, especially to the middle ear. The use
also of an alkaline antiseptic wash is in most cases desirable, to
remove the nasal and post-nasal catarrhal conditions usually present
The " inversion method " of application of washes has in this, as
in many other similar conditions, much to recommend it as an
absolutely safe and most efficient method of medicating these parts
of the upper respiratory tract.
Whatever system of post-operative treatment be adopted, it
must be thorough, and must be regularly continued until the whole
tract be restored to a healthy condition.
THE SEVENTY-THIRD ANNUAL MEETING OF THE BRITISH MEDICAL ASSO-
CIATION will be held at Leicester on July 24, 25, 26, 27, and 28,
1905. In the section of Laryngology, Rhinology, and Otology,
which will be presided over by Dr. F. W. Bennett, the following
subjects have been officially selected for discussion : (1) Wednesday,
July 26, " The lines of Treatment in Preventing Acute Middle Ear
Suppuration from becoming Chronic"; (2) Thursday, July -^
" The Treatment of Tuberculous Disease of the Larynx" • So
Friday, July 28, " What is Notifiable Diphtheria ? "
(3)
